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OHIRASHUJI 



(22) Date of filing : 04.12.95 



(54) AXIAL PISTON TYPE HYDRAULIC PUMP 

(57) Abstract: 

PROBLEM TO BE SOLVED: To feed pressure oil to a plurality of hydraulic systems without increasing the size of a pump 
and pulsation of pressure oil. 

SOLUTION: Hollow piston 7 arc inserted in respective cylinders 6 bored in a cylinder block 4. A cylinder body 8 is inserted in 
each piston 7 to partition a cylinder pump chamber 9 and an annular pump chamber 1 0 from each other. Further, suction ports 
14, 1 5, a first delivery port part 1 7. and a second delivery port part 1 8 are bored in a valve plate 13. Each cylinder pump 
chamber 9 communicates with the suction port 1 4 through a cylinder port 1 1 at a suction stroke and communicates with the 
first delivery port part 1 7 at a delivery stroke to suck and deliver hydraulic oil. Further, each annular pump chamber 1 0 
communicates with the suction port 1 5 through a cylinder port 1 2 at a suction stroke, and by communicating the delivery port 



part 1 8 at a delivery stroke, hydraulic oil is sucked and delivered independently from each cylinder pump chamber 9. 
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(54) [58W<0*#] T^A^exb 



(57) [Sft] 

9, RttjKv^ai otBril-rs. #«i 3i:ii 
*SA#-M4, 1 5t, »l(OI±ffl*:-h8Bl 7, 

;K>7^9tt<>y ^tf- h 1 1 ^LT^AfflMTtfi 

l 7tiiii-r^ritcj:'9, f£S)?fc£«A, n±ttii-^ 0 

■C»AtTST»A*- h 1 5 "iillU «tffl?TS"ClB2 




(2) 



&f$¥9- 1 5 18 4 0 



an loohhh-* t # awB«-> yv^t m^wiciga 

■f 3 » A * - h <t q£ Hi # - h t ^ * K S # k b 
j&u fffliES'!/ yy^n y^fci*. iffie«->y y^c 

IB 2 wotffljjt- b&k\£'Ai£LXB!&Lizz k Zftmt 

[0 0 0 1 ] 
[0 0 0 2] 

EME^rflB^wsnfciHHEiiiit, Kiaewt-fttt^iH] 

s> * Looitt ^ t * «re«-> y t [Bfc« 
Kaa-t-saA*- h ^B±ai^- h t 

[0003] rw««)a*tt«»cj;5l»«5!iBEjE^vy 



- hic^nicisa-r^ji^^^ort^o 

[0004] ::</><*; 9 ic, ffijfettffco^KffiiKiE^^^ 
-m, ->y yyyn y^E&llitrf 5; # 
y V^[rJ^^^(pI LT #S«?»A2K— h i qfctttt* 

— KwS£|iiiai"5i:*^, Z0Mj&#-( $ 

fcita-f 6»AfTg-ei** tr* fy^^y >?ft<otf 
^£fc4fc*1-£ J: ? icfllb LT»»A#— h a^W*. 

-htiiai-SqtfflffS-Ctt, tf* hixdWi'T'SSrffi 

[0005] tfc, (6©ffi*a»tum imams. 

[00 0 6] ^LT, wC0ttWtt*fi[«^J;5KJE*y 

y ^^^liUfTa-eaa 1, ffi^wntm^- h ic 

[0007] ^>y yy-fa y^^mmmw) 

znzt. iff*#iicffi«-t'5#*>y 

L> aS[Lfc2fl<0#vri: utf^ffl-rs,, figor, * 
^y y F7o-^>f ^iKJE/iO^i, HKo«eEtK^ 
^IC.t'? 2ft<0*£E*JKlC#L'riE»«:«iiei-5wfc^ 

[0 0 0 8] 

[0 0 0 9] Lt\ «itf»ffi'>3^*a)3S»«« 



(3) 



#R1¥9-1 5 18 4 0 



<ft*fcv*?mHtf&3„ 

[0 0 1 1 ] ^{C, /h®<BttJ£*> 3 '</u U-^a^ 

[0 0 12] Z0)tz$>, ^^^a^is^-cix tilRfkto 

fiUtt L , § flc /hfflfk Sria 5 c t ^ S 5 J: -3 

[00 13] L^U *^y y h7n-^7"Of&E# 

cffitt 5#->y^t f$&# g wia-r 5 > y v y 

£T^^JW£3P±ffl#- M» $> PfcttJ 3 ii\ wjxlcto 
(ttJETK^^) vffiiWf&h U^5f:^ *vyyy 

P±ffl $ 4x 5 JOE ^ co/JRBdSif * < ft 5 £ V * o fflB*s 
[0 0 14] y ^|c»fiKUfc«->y 
y x^y > 7 h7o-^^^ 

{w&£L£<ft£o L"C\ CftfeKJt-fSfca&K^y 
v^<olMt«:J«WS*, (P±ffl#-h) mc 

yy^ny^(o^a-+46«:*aft*ar-5*Ar, 

[0 0 15] «8Wtt±aLfca*tt«oBIH^K*4 



[00 16] 

SBlci«FStLfcia«5*(it, l»lH]|E«it-«ctt(i|sli&tS 

an LootEi$ci-^ <t * mie«-> y ^ t rafcttwia 

-f 6B£A#- h fcB±ffl^- h *#*R$ftfc#«fcA>*> 
[0017] LT\ SB** 1 KE«0>«W#«ffl"*-5 

^ h>-i: ltjkjsu Hftiavy ^^cn flfrsa 

[0018] :^i;9«t6^^ia^ h 
* £«tfco*WBffl£->y vy^cor^-ct 0 ^ 

w^y7'li:i; v {«*.tff^tt»*<oja[*4:KA2K-h^ 

m 2 oBim/K- h t frbms. L-cottu 3*3 r ^ as-cs 

[0 0 19] I9*« 2 (CE*«)*WC«, rKf!5# 
K«c»Jt«»2<Z)DtU*-h«tt, ME*l^n±ffljK- 

h»lctt«*#BJcttKi-5«E*«<0**>^a*ig 
[0020] r^J:9l-^-f3c^(-J: , 9, »A^- 

hs rt«©**v7^^«iASiifcatfftt, ai«p±ffl 

+*^«©#*>>^a«c»ASixfcttflett, m&xi/-? 
* i aa+ 2 <£>p±m haw? *>-^p±ai^- 



(4) 



$#H¥9-1 5 18 4 0 



[0 0 2 1 ] 

[0 0 2 2] £1\ SSlwl61S«4:iai*5«tVH2|ca 
[0 0 2 3] H*. 1 (±*II1K««- <fc 5»«S«BE# V 

[0 0 2 4] 4tt4r— V^^lrtlclsieTsrffilcBfcttibix 

■^y^n.^^u tt^y 4 ft* 

^7>rv5 4r^LTIil(E*l!i2i:-flcW(-Bjiein, i*® 
*B*li2|iJ:o-claMEBiliS4x^t, -«0>S»ffi4A# 

[0 0 2 5] 6, 6, -fiv-y^y^n y^4*C?»$ 
^'Jy^-Ml, l 2#JIMSft£JE«6 A£fc 

coHEgp 6 AftHcjiaaswnw* s 
^fl^Waiv-y yy^-h i i Kiiai'aeJ*;#a6 
[0026] 7, 7, -t±.«->y ^^6rt«caaB^rffi 

SflHSB7 Arttt*ffiffl7 Bt*9, J««7 A<Z>H»M* 
2 SIS 7 B^iSii-T5l&tt?L7 E«^W^5o 

[0027] 8, 8, -n^v>^6\h\mm^B 

ftkffl{ffl«*e , 7;h>'7^^^7B^^^^ 
fcjgtf-C^a. *LT, tt»H«*8C0*B«fcfi#e' 

x h^7<oii»7A^«»BriBic«HK*n, #n«W8 
ii^yy^6^^ hv7*saa«irt-*«>«:*i« 

[0 0 2 8] 9, 9, -fi«-tf* h>7I^J:9Rflfft8 

s„ *u-c. hy7#n«W8ic#L-citaiw 
[0029] io, io f •■•te#fcr* hwiciOHffi 



y yy#- h 1 2iciKiu tesa«ttf^ hy 

7<n«ffi7C(cJ:oTBB*S*ir^6 0 tU, ftt°x 
[0030] 11, 11, -^>!Jy^n./;4W- 

-k 12. 12, •••ii»*^yy/#«-hn ( tn 
> y >yyn y ^ 4 w«*injrt«icfi[B lt y v¥ 
emcB&Zlxtzi&vi'y v?i&- b&TFLs »#*>y 

>W-M 1, 12lii/y^n y ^4©|Miji4 

A^<ts:ii-r6^ii^:i: Lr«->y >y6cQ&S5 6 a<ii 
(-»iSsnT^§ 0 vy#-n i, 12 

f±, *>y 4<Ojg»JC§4 A«-cai^CS*ffi) 

1-flilWU f$»fi0»A7K- M 4, 1 SinthUM*- h9$ 

1 7, 1 8i*cxz(ciga-r5*j«fc&o-cv^ n 

[0031] i3iii/yy^ny^43isaiS4At 

1 <0-«|«l(-E»*tt, «»<D«A#- h 1 4, 1 5*3 
^tfoiffltf- haul 7, 1 8»^-tti'€ f Jx»l9:Six-C^ 

[0 0 3 2] 14, 1 5tt#fil 3(C»R$ftfc»A# 
— h*^U flt»A*K— M4, 1 5ttH 2 l£^1-J; 5 
l:, a-yyy^-Fil, l 2 ©Siil co 9 1,, #J 

'>yv/#-n iS:*Lr»AfTa{c&-5«->y>y 

yy«-h 1 2£;frLT^Afr&ic&6&;yy 
[0 0 3 3] 1 6tt#j£l 3lcgi2£ftfci±ffl#- S£r 

t?4«rt#v^i 9 i y vy*- m i *^ ltis 
a-raai^Rtu*- h«i 7t, ^igi wtm#- h 

SI 7*&g#flrt«lc«BU «fcfflfTe"C*m*aKv 
Ot^yy^-F 1 2 4r#L-C«a-*-5»2 
<OqtfflsK-h«l 8iJ&»e>*rtS4xr^5 a *LT, 5t 
0i^-h^l7, 1 8(iH2(^"f £ 5ti, 

h 1 1 , 12 ojaiai/tito 5 mz-ttzm^'A^ 

[0 0 3 4] 1 9fi<&t°^ hy7 08BS7 DICKJttb 
tey^-^r^L, l 9tt-5a«^Da«t4 

oTfttr^ hy7©a«»7D«C«S!Bl&ft|cffi3e$*T^ 
ffiH«^«Bffii-4o-C«a!coft«2 0(cH»-r5 o * 

-tita-rsi&flMLi 9A*s»dis*i, !g#^?fiai 9 

A ^ h y 7 OJ&^^L 7Et &\Z'&m<Dm®& 2 0 



(5) 
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[00351 2 o*i-5r— >y^irtic:H£Lr»*tfcl4 

&£^U p^S 2 0 H-ffiio}g®® 2 0 A^v/ >l y y 

2 0C0|f®]®2 0A|:fit'>a - 1 9^5->a-^ K2 

l£^LTjl£L, &v^-#-f K2 9 
#&«2 0c0®ftE2 0 A±lClf&Loo v »:RcDH(el 
»liltc»oTSIa!1--5J:5(c«->3.-l 9Sr^-f K-f* 

[0 0 3 6] *^liS0l]tC<t5^SMf«I£^V7 P H±a!<7) 
[0 0 3 7] S-f. V^^n 4^[§]<lfc!£®j£*l 

&*>y h i i ^->yy^- h i 2 tit* * 

h 1 1 <D®m\.i&v> 1 *>, M^Cfp v o-CM^ 
*ifc«A#- M 4 fc % ;&«*»Ki6oTJIM£ftfc* 

[0 0 3 8] -*«rt*^^9»ilHl«G«li2ta 
13 Loo, y h 1 1 Zfr LT, »A#- h 1 

4tciears<aAfTafciBi«a±ffl*-hai 7 twisiffi 

- M 2 W»A*- h 1 5 £ $ 2 <Q0±ffi#- h & 1 8 IC 

- h 1 2$:^Lr, «A7K- h 1 5(£iia-f 5®Atrg 

t»2 contain- h»i siciia-rsottntfair^xs 

[0039] *tr^ hy7i^>yy/6 t&\a& 
2 «r«ia Loo, -HflBiiil3B*nfc'>a-l 9^5 
5/yy^oj/Mi:it L -C«ft ft ^rto 2 0 _h 
&ffl«rr'Swi:^<t9, i/V kfRffiftS\C#LX 

T, ->!;v/6i:nfll#8tc*|-L-CBIl*0*^A*|Bj 
le#®>Loo, ®ft#>^9 tSStt^V^l 0£te 

»a#-Vi 4 f i sic-tn-fttaa-rswrt 

A£-£5 0 

[0 0 4 0] rftClttL, qtffltfe-CW, *^7hy7 
#»Loo, fBrt^Kv^gtaittsiev^*! 0*r«/h 

n±u*-hffli 7, i 8fc*h***iaa-i-a#v 
^9, i o^feffi»^*n^naicL-ci!tu*-a:* 0 

[0 04 1] ^< LT, «0fc«fcJ:5»*ffl*J£#y 

Mitfc^fe, 3->y yy6rticffiaLTRi3te8 4> 
rt»(ctt«rt#v^S9«r»rt-c*. RIS*8^yyy 



^6 tow v^si o&Bjai-sr 

So 

[0 0 4 2] tLt, #Sl 3|Cli, P&Atf- h 1 4, 

1 5*zvMc#«LTKi*rsfc*fc:* p±tb*-hi6 

fc»l<0tf:ttitf-h«l 7, m2(DPt£H#- hgfll 8 t 

KAtf-h i 4^e>fffttt«:!ftALoo, ^ttfirSRlo 
a±ttS#- h«l 7^?>i!tffl^S, M^y^lOli 
KA#-M 5^6fP»tt«r»ALoo, Zft£|&2c0 

[0 0 4 3] SoX, ***«^iixtf, o±W^-K3S 

i7 t i 8Sr*n?ixaicLfc2ia«o»ffi»iBE«caga5r 

1 8^e>/E*ttl»355»/JJSffi»fe««r«-C§. *-<*>ifcffi 

?Ky^j:o 2iaa>»jE*«ES:ai[L-cf^lh$-&-5rt 

[0 0 4 4] ">!ly^D ! y^40#'>!lyy6 

i£fo<Dmmzxmci&i$.xz , 2*a©»iE*iKic#L"c 

[0 0 4 5] H3(c*«WwiS2<Z)3SjK«lc«t5 

l^l, **ife«<a»«i*, #«3 1 (cm- 

tf)»A2K- K3 2*«tifcL, HlJC/^LfctSfrt^V^ 
9 t mVtm^m 1 0 t A*- h 3 2 lC*t LT*lC 

aas^s«*i Lfc^tic^So 

[0 0 4 6] CwT, #«3 l{Cli:»10l|jBS«(CibMt 
S#Sl 3 i EPltRfClR 1 WPtUJsK— h SB 1 7 £SB2<BBfc 
m^-hail 8 ir^^^StbW^-h l 6#*j*S*iT 
l>5t>c060 N tt#K3 HCtt*-co»A2j«-h3 2*5, 
»lo3t*Wc*5W5»A*-M 4, l 5*-ft{frf 

[00 4 7] ^<LX, i«)J:5^****t5***« 
Tt>, WE«1^3tlS«tli»3fBI*«)ffffl«i*«r»SC 
t#-C*5^ »^**lt«-C(i, KAJK-H14, 1 
5 *»-<0»A#- h 3 2 £ ItSSlcM-C^ 5^* 

[0 0 4 8] H4*S«ttfla5tt**W<0»3<og8 

^2£00tlil^-ha5O^^, m2 0ttttii^-ha5$r2<@ 

^wiRttsKy^wiias^fcr tic* 



(6) 
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5o **is«(w*5^rtt, miw)mmkm-o> 

[004 9] OT, 4 ltt**ltW^J:6^y 
■y**r*U Ki/y^o^4 l li* 1 coHifcMfc 

iww, Sr>y y/yn 7 Mi KiiWxtf i o^oo^ 
icfta^$^>y ^4 2i«»BfcfitB-r*#->y 

>^4 3i U"CJBfi!c*ix-cv^ 0 
[0050] 4 2, 4 2, -nffftsawiit-rsvi; 

*y yyco?^^Pnc-c^-r^'J vmisiH-c 

j£g|$4 2A, {jfcHft«>«4 2 BiSJltfSJfctflU 2C£ 
[0 0 5 1 ] 4 3, 4 3, -lHHacSBtdffiE-f^^y 

vy^U 'J 3 liB 5 C/Tt J: 5 

y v^4 2oin{cttfflt*5vy >y^j:9«fiicdn, m 

4id7^i-J:?(C, &354 3A, ffi|ft»B4 3B*iiU ! 

bj*s«4 3cdsffin»«>»4 3B<z>a*i«i*M»»cjejs 

[0 0 5 2] ^LT, **>y 2<0«J^S«4 2C 

tt»J6W«8:K^>^4 5 y h 4 8 (Cigji 

S-fr, «->y >^4 3«a*Stt4 3Ctt«j£<0»tt# 

y^*4 6^->yy^-h4 9(£iia£-t!:Tv^ 0 

[0 0 5 3] &i/])y?42, 4 3l*liwli»ia> 

^u^^nT^5 a tfft#ii»*'>y^4 2rt 
jx> Mc#i<£>#->y >^4 3rttciiflii(oaitt*^7 , 'a 

4 6«^ntV^o 

[00 54] 4 7,-4 7, -|i#'>!J ^4 2, 4 3 GO 
&&4 2A, 4 3A«fc*ft-Pft»«SJx, 

^S4 4 tjga-*-5->y y^-F^UV^o 4 

8, 4 8, "•fi#*#BlCtta-r«#5/y>'/4 2fi0|fi 

»4 2 Atctii^ii»«Sixfcrtfliws/ y K 

4 9, 4 9, -ttWftSB^ffieii-Sfr^y V^4 3<Z) 
j£flS4 3 A(C-f-n* # *V**SHfc*MII<Z>^y vy^-h 
S*'>yy^-h4 7, 4 8, 4 9l±H5tC 

8, 4 9f±#S^7jf>7 P ^4 5, 4 6£»aL-CV£ 0 
[0 0 5 5] 5 0tt*l <Z>£1S«1£:I3I+S#ttl 3 Kit 

ft«<OBA#- h 5 1-5 3 *3 £m£tti#-- b 5 
4 3ft5-tn?tt*K**tTV^. 

[0056] 51, 52, 5 3tt»Affa"C*#V^S 



4 4, 4 5, 4 6 i-tiX-?ixiaai-^»A^- h*7T 
U .«#»A^-h5 1^5 3fiH5(C^-*-J;5tC3ffi 

1-*»A#-h 5 2li«->y V^/i?- h4 8«r^LT# 
atl<oft8*#y7'i4 5 £»au ^«fl(cffiB-r 

ZWAtf- h 5 3 y y^^- h 4 9 LT 

#a<o#«tt#^7 F a4 6taa+5i*ic, *&a#- 

h5 2t 5 3W|ffll^4tt"*-2»»A#- h 5 lli*i/yy 

h 4 7^L-C*Rrt^y7 , i4 4 i:igai-5 a 
[0 0 5 7] 5 4liB±W7j?- h«r^L, Rqtffl#-H5 

4(4«naiB i <onmmx.&rtz*kmx-' 1 1 6tiiiffl 

5 6, 5 7ri*e>«rt$;h/O^fc(O0>, Rl!tHJ#- h 5 
4-Ctt«2W0tffl^— h»5 6, 5 7tfitgl (DVtmtii- 

£ 0 *LT, wiX<b«0qtU#— h«5 5, 5 6, 5 71* 
nMEKA*- h 5 1 ( 5 2, 5 3 i |^«K1 3 S<0^n« 

V^S4 4(CP±fflfT&-C->y h 4 7 £^ trig 

ar*. 

[0 0 5 8] #«:Hi*- httS 6(*H5(^-i-J: 

ff»#ii-ffiR-f5a->y v^4 2&o^7K>'7 p 

^4 5 ti/y V^tf- h48 *r^LTnfcfflfT&"?ita 
y^4 3 Oi^/fy7t4 6i^'J h49^ 

[0 0 5 9] rw«fc5(c«fi8:S*i5*IHS«w»Sffl« 
JE*V7 , -CI4, *>y y^n 4 liWaCHbSix* 
fc, #Wrt*y7 , S4 4 1 ff»fl^>yy^4 2 

(M^y^i4 5) , nwcfiw^yyyy4 3 

"■C»A?K-h5 1, 5 2, 5 Si^ft-PftaaU n±ffi 

ffs-cai^Bttu^-has 5, rtjamiBtta^-has 
7, ^is«!!tHj#:- has 8 ttn-eixigau ztib 

[0 0 6 0] r<D*£jH, hV7^»Afta, ?tffl 

lt?fiA^-h5l, »l«i»tffl^-hfiB5 5«r^LTff 
fttt*r»A, d±WL, iff*#Bco#aM*^V7 p *4 511 
f»A^'"h5 2, rt««l!fcffl#-hg|S5 7&jtLXftm 

4 6 tt«A^- h53, ^«fl|i!fctH/-K- h 35 5 8 L 

[00 6 1 ] ^< LT, *3t*«JJ:J:S»«ffliSlE#v 

^Tll, #BWy^4 4, ^Sc#@0^^tKV7 p 
145, «»|(0««#V^a4 6*5f«M**:**L 

^714 4, «-«ttJK^S4 5, *«*sJ?V^4 

*-«KE3«v^?>3a«)»ffi*jKic-tiX'ena 



(7) 
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[0 0 6 2] fclc, H6(i*«Weo«4fiOHJS«*:^ 

u *<oaw«:«i»-r6o L^U *£*s 

y y^n -^61 (c-f-ix-PixP^ntt* 
4i-^/a«iiffiH1-Si>y y^e 2, 6 2, -trtHfl 
i:tti«->!jy^6 3, 6 3, u 

6 3^l±*ffi«ft:i:L-C«)#nW*6 4tia 

[0 0 6 3] #i/i)yy6 2^Mt a 7hy 

W^^i6 5 ta«sKv^6 6 t ftZJtietimrfL 

^716 8 t^n^HtIU&£nT^£o *LT, rft 

2, 6 3KJ:oT'>4< <kt>4»cD 
(c J: 9 4 aw »U£ £ ft Srtt £ L T fls» * it 5 - fc # T * 

[0065] &*3, imaE»3(Z)*isw-crt, 

h^5 5 6 tiiaS-B:, «»#B^ffiB-f5*^i; v^4 

3 fi0a*#V^a4 6 £p±W*- 7 tisa$*5 

4 5«:^«^<felBi-5B±Ul*-h«5 7Mi£a£i2\ 
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